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History of Prostaglandins 
Researchers have been attempting to control estrous cycles in animals 
for the last 50 years. Several progesterone products (Medroxy progesterone 
acetate and Melengestrol acetate) were approved and marketed for cattle 
estrous cycle control in the 1960's. However, these products resulted in 
limited success and use. 
Prostaglandins were recognized for their biological activity in the 
early 1930's. In the late SO's and early 60's, six prostaglandins were 
isolated and structures determined. Due to their high cost and limited 
availability, little research was conducted with prostaglandins until the 
1970's. In 1976, prostaglandin F (PGF2a) was approved and marketed for 
estrous control in mares. Severatayears later in 1979, PGF2a was approved 
and marketed for estrous control in cattle under the trade name Lutalyse. 
Since its release, Lutalyse has been recognized as a safe and effective 
means of estrous synchronization in cattle. Although there are varying 
degrees of success reported with Lutalyse, it appears that proper nutrition 
and management results in favorable synchronization in beef cattle. 
How Do Prostaglandins Work? 
Estrous synchronization mechanisms are directed toward controlling 
ovarian processes. After ovulation of the egg from the ovary, a structure 
known as the corpus luteum is formed. The corpus luteum secretes progester°'ne, 
a hormone which inhibits estrus (heat) and ovulation. It has been known for 
many years that progesterone inhibits ovulation. Therefore, until recently 
most researchers attempting to control estrus have used progesterone or 
progesterone analogs. However, as mentioned above, progesterone products 
have met with limited success due to decreased fertility at the synchronized 
estrus. 
During the normal estrous cycle, the corpus luteum begins regression on 
about day 16 of the cycle in the cow if fertilization has not occurred. 
As regression continues, progesterone levels decrease and subsequently estrus 
takes place in about 3 days. 
For prostaglandins to be effective, there must be a functional corpus 
luteum present. This would be from days 6 to 16 of the estrous cycle in 
beef cattle. Since a functional corpus luteum must be present, prostaglandins 
are not effective when ·administered to beef females in the following three 
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categories: (1) heifers that are not sexually mature, (2) cows that have 
recently calved (less than 45 days from calving) and (3) during the first 
5 days and the last 5 days of the estrous cycle. Since prostaglandins are 
only effective from days 6 to 16 of the cow's cycle, one injection of a group 
of cows would result in about 75% of the cows being synchronized. FDA 
approval has been obtained for a two injection sequence of prostaglandin. 
The second injection is given 11 to 12 days after an initial injection. This 
time period allows cows that were in the first 5 or last 5 days of the cycle 
to develop a functional corpus luteum by the time the second injection is 
given. Also, cows that had a functional corpus luteum (between days 6 to 16 
of the cycle) would have ovulated and again have a functional corpus luteum 
by the time of the second injection and synchronization of 100% of the herd 
should occur. 
Prostaglandins do not improve fertility. A producer should expect about 
the same conception rate as would occur if no prostaglandins were used. 
Prostaglandins are not a substitute for poor management or nutritional 
programs. 
Artificial Insemination 
The success of a synchronization program depends upon the number of cows 
that calve in a short period of time. In most cases, artificial insemination 
(AI) and synchronization management are the same. If synchronization is used, 
AI is the most logical method of breeding the herd. This does not mean 
natural service will not apply to a synchronization plan; but, considering 
the number of cows to be bred in a short period of time, AI is probably the 
most logical method. 
Artificial insemination has been widely used to increase cow productivity 
in dairy herds but- has not been used as extensively in beef herds. Presently, 
about 60% of the dairy herds are bred AI with less than 5% of the beef herds 
using this method. The use of AI in beef herds can greatly increase genetic 
improvement, resulting in a subsequent increase in meat production. 
The success or failure of AI is dependent upon several factors. These 
factors are (1) technician efficiency, (2) semen fertility, (3) heat detection 
and (4) cow fertility. The major problem associated with AI is heat detection. 
Estrous synchronization can play a major role in reducing heat detection 
difficulties by timing the estrous period. 
It has been said that cow-calf operations are undermanaged. A calf 
may be the result of a chance mating of an average or less than average bull 
with a cow. With synchronization and AI, a particular sire can be utilized 
for each cow to increase calf quality. Also, the same sire can be used for 
the entire herd to increase calf uniformity. For estrous synchronization and 
AI to be profitable, nutrition and management schemes along with handling 
facilities must be considered. 
Requirements For !. Successful Lutalyse Program 
As previously mentioned, for Lutalyse to be effective the cow must be 
cycling. Evaluation of cyclic activity can be from visual observations, 
palpation or by using detector animals. 
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Cows should be on a good nutritional program prior to calving and 
through breeding. Cattle should be gaining weight prior to breeding. Rations 
should have adequate protein, energy and minerals. A good herd health program 
will also be important to insure success with prostaglandins. 
Most producers will have existing facilities adequate for prostaglandin 
and AI utilization. Facilities should include holding pens, a crowding device 
with an alley for injections and a covered breeding chute. Small pastures 
close to the facilities where cattle can be fed and watered for about 2 weeks 
during the prostaglandin injections would be ideal. Care should be taken not 
to excite the cows at insemination, since this causes a decrease in fertility. 
A good record system is important for a successful breeding or 
synchronization program. Breeding and calving dates are of primary importance. 
Keeping good records will also have a tendency to increase the overall 
management scheme for most producers. 
Since insemination efficiency is extremely important in AI success, one 
should use experienced and reliable technicians. Care should be taken in 
handling semen by following recounnendations from semen suppliers regarding 
handling and inseminating. 
Results From One Year of Synchronization With Prostaglandin 
Introduction 
In the past year, there has been much interest in the use of Lutalyse 
for estrous synchronization in beef cattle. In both synchronization and AI, 
top management and nutrition must be utilized to be successful. Some reports 
have indicated low reproductive performance. Such results can usually be 
accounted for by noncycling cows, poor management and handling of semen and 
poor technician efficiency. 
This is the first year of a several year study using Lutalyse to 
synchronize estrus in beef cattle. The purpose of this research is to 
evaluate the effectiveness of Lutalyse for estrous synchronization in beef 
cattle using a single injection compared to two Lutalyse injections 11 days 
apart. 
Procedure 
One hundred thirty-four crossbred cows and 2-year-old heifers were 
randomly assigned to a one or two Lutalyse injection regime. All females 
were fed 4 pounds of ear corn per head per day from calving until 3 weeks 
before Lutalyse injection. The cattle also were fed 15 pounds of alfalfa hay 
and had access to grazing. Three weeks before Lutalyse injection (5 ml 
intramuscularly), all animals were moved from the Range and Livestock Field 
Station, Cottonwood, to summer range near Sturgis. Two pounds of cake (14% 
protein) were fed per head per day from arrival at Sturgis until breeding (AI). 
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Each group (one or two Lutalyse injections) was divided so cows could 
be inseminated during a short time span. In each Lutalyse injection group, 
there were two replications. Groups 1 and 2 received only one injection of 
Lutalyse. There were 25 cows and 9 heifers and 24 cows and 9 heifers in 
groups 1 and 2, respectively (table 1). Animals in the single injection 
groups were heat detected for 5 days for estrus and inseminated prior to 
Lutalyse injection. All females not detected in heat and inseminated in 
groups 1 and 2 were injected with Lutalyse at 10 a.m. on the sixth day. Three 
days later (75 hours after injection) at 1 p.m. they were inseminated. 
Females receiving two injections of Lutalyse (groups 3 and 4) were 
injected at 10 a.m. and given the second injection 11 days later also at 
10 a.m. There were 26 cows and 8 heifers and 25 cows and 8 heifers in groups 
3 and 4, respectively. The two injection groups were Aied at 1 p.m. 75 hours 
after the second injection. 
All cows were inseminated with semen from a Limousin bull (courtesy of 
Jackpot co-owners). Clean-up bulls, also Limousin, with chin ball markers 
were turned in with the cows 5 days after AI. Bulls remained with the cows 
for at least 47 days after AI. Cows were checked twice daily for breeding 
marks, and those returning to estrus were recorded. 
Results 
Conception rates for females inseminated after Lutalyse injection were 
determined by the absence of breeding marks (using bulls with chin ball 
markers). The possibility of not detecting animals returning to estrus does 
exist. The data will be analyzed later using pregnancy diagnosis and calving 
dates for final analysis. ' 
Conception rates for cows and heifers in the four groups are presented 
in table 1. Conception rates for cows receiving one Lutalyse injection were 
71.4% (groups 1 and 2) and 72.2% for heifers (groups 1 and 2). For cows 
injected twice with Lutalyse, conception rates were 72. 6% (groups 3 and 4) 
and 62.5% for heifers (groups 3 and 4). When two injections of Lutalyse were 
given, heifers had a lower conception rate than cows or the single injection 
cows and heifers. This is probably due to the small number of heifers in 
each of the four groups. 
When cows and heifers are combined, the single injection cattle had a 
conception rate of 71.6% compared to 70.2% for the cows and heifers in the 
two injection treatment. From the above data, just over 70% of the females 
conceived when one or two injections of Lutalyse were administered. 
Nutrition and management programs are critical to maintain a successful 
synchronization and AI program. From this one year of results, Lutalyse 
was effective in synchronizing cows and heifers when either one or two 
injections were given. 
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TABLE 1. CONCEPTION RATE OF FEMALES GIVEN ONE OR 
TWO LUTALYSE INJECTIONS 
One Lutalyse injection Two Lutalyse injections 
Grou 
1 2 3 4 
25 24 26 25 
9 9 8 8 
34 33 34 33 
Percent conceived 
Cows 84. 0 58. 3 61. 5 84. 0 
(21 of 25) (14 of 24) (16 of 26) (21 of 25) 
Heifers 77. 8 66. 7 62. 5  62. 5  
(7 of 9) (6 of 9) (5 of 8) (5 of 8) 
Total 82. 4  60. 6 61. 8 78. 8  
(28 of 34) (20 of 33) (21 of 34) (26 of 33) 
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